To evaluate the enzymatic and antimicrobial effi cacy of enzyme from garbage produced from different fruits and vegetable wastes.
INTRODUCTION
Garbage enzymes are the organic solution produced by the simple fermentation of fresh vegetable wastes, fruit wastes with addition of brown sugar and water by using the selective microorganisms like Yeast and Bacteria (Thirumurugan 2016) . This fermentation creates a vinegar like liquid with natural proteins, mineral salts and enzymes that make it magnifi cently multipurpose in and out of the home. In 2006, a researcher from Thailand named Rosukun developed a solution from product using organic solid waste and named it garbage enzyme (Chelliah and Palani 2015) . This enzyme is composite organic substance made up of organic acids, proteins chains (enzyme), and minerals salts produced by fermentation of waste vegetables, fruits, or its peels, sugars, and water.
The garbage enzyme can be applied to compose, decompose, transform, and catalyze (Palanisamy and quantities in market and constitutes a source of nuisance in municipal landfi lls because of their high biodegradability (Virtrurtia et al. 1989) . Garbage/citrus enzymes is different from fruit enzymes and is not for human consumption. It is a nutritious drink prepared through proper fermentation of fruits. Garbage/citrus enzymes is used as a natural household cleaner; air purifi er; deodorizer; insecticides; detergent; body care; organic fertilizer etc. It removes odor and dissolve toxic air released from smoking, car exhaust, chemical resides, from household products etc. Enzymes that fl ow underground will eventually purify the river and the sea. It reduces mosquitos, fl ies, rats, cockroaches etc. It is a natural antiseptic for your home. It prevents drain pipe blockages (Pinang 2012) .
MATERIALS AND METHODS

Sample size, sample site and duration of study
The study was done from October 2018 to February 2019.
A total 6 samples including 5 fruits peels sample i.e.
Lime (Citrus aurantiifolia), Pineapple (Ananas comosus),
Pomegranate (Punica granatum), Papaya (Carica papaya) and mixed fruit and one vegetable peels sample was taken for the study. Fruit peels were collected from various fresh juice stall near Padma Kanya Campus.
Similarly, vegetables peels were collected from the hostel's kitchen of Padma Kanya Campus.
Study design
Purposive/judgement sampling was performed for sample selection and cross-sectionals-descriptive study designed was performed.
Preparation of fermentation medium
The collected fruits and vegetable samples were mixed in 1:3:10 (1part molasses, 3 parts fruits/ vegetables peels and 10 parts water) for the fermentation process.
Air tight plastic jars were used for fermentation process. In this mixture, 3 tea spoonful of yeast powder (Saccharomyces cerevisiae) and 10 ml of bacterial suspension (Bacillus species) was added. Then the jars were left for fermentation for 12 weeks (Thirumurugan 2016) . After 12 weeks, enzyme activity test and antimicrobial effi cacy test was performed. For the enzymatic and antimicrobial assay, the fermented mixtures were centrifuged at 5000 rpm for 10 minutes.
The supernatant (crude garbage enzyme) was used to analyzed enzyme activity and antimicrobial effi cacy test (Sarkar et al. 2011) .
Screening of enzyme activity
Amylase
For amylase enzyme activity, agar-agar with 1% starch was prepared aseptically. With help of sterile cork borer, 4mm size wells were made in which 50μl of enzyme from garbage was inoculated then the plates were incubated for 48 hours at 37 0 C. Hydrolysis of starch was visualized as clear zones around the wells of plates against deep blue brown for starch by fl ooded with iodine solution (Emimol et al. 2012 ). Diameter of the clear zone was measured and the activity level of the microorganisms was determined by the diameter of the clear zone formed.
Cellulase
The cellulase agar was prepared with 1% carboxy methyl cellulose aseptically. With the help of sterile cork borer of 4mm size, wells were made in plates in which 50μl of enzyme from garbage was inoculated in well and plates were incubated at 37 0 C for 24 hours -48 hours, the plates were fl ooded with 0.3% congored solution for 10 minutes. Then it was washed with water and fl ooded with 1N NaCl as distaining solution.
Cellulase production is visualized by translucent zone around the colonies. Diameter of the translucent zone was measured and the activity level of the microorganisms was determined by the diameter of the translucent zone formed (Thirumurugan 2016) .
Protease
The protease agar was prepared with 1% gelatin aseptically. With help of sterile cork borer of 4mm sizes, wells were made in plates in which 50μl of enzyme from garbage was inoculated then the plates were incubated at 37 0 c for 24 hours-48 hours. After incubation plates were fl ooded with acidic mercuric chloride solution and were allowed to stand for 5-10 mins, excess Diameter of the clear zone was measured and the activity level of the microorganisms was determined by the diameter of the clear zone formed (Emimol 2012) .
Caseinase
The casein hydrolysis test was done by inoculation TUJM VOL. 6, NO. 1, 2019 of the garbage enzyme to be tested on the agar plates containing 1% skimmed milk powder. With help of sterile cork borer of 4mm size wells, were made prepared in 50μl of enzyme from garbage was inoculated then the plates were then incubated at 37 0 c for 24 hours-48 hours. After incubation plates were fl ooded with copper sulphate solution and excess solution was decanted off. Formation of a clear zone was observed around the well and the diameter of the clear zone was measured. Diameter of the clear zone was measured and the activity level of the microorganisms was determined by the diameter of the clear zone formed (Sazci et al. 1986) Lipase 1% Tween-20 hydrolysis agar medium was prepared.
With help of sterile 4mm cork borer, wells were made one plate was. The wells were labelled by the name of the sample to be inoculated.50μl of each sample was added to well. The plates were at 37°C for 24 hours.
After the incubation, the clear zone of hydrolysis was observed around well (Emimol 2012) .
Antimicrobial effi cacy test
The crude extract of garbage enzyme was screened for its antimicrobial activity i.e. determination of zone of inhibition against tested organisms by agar well diffusion method as given by Balouiri et al. (2016) .
According to CLSI 2012, 3-4 fresh bacterial culture colonies was inoculated in nutrient broth and incubated for 4 hours then compared its turbidity standard 0. However, in the study conducted by Saramanda and Kaparapu (2017) , the antimicrobial activity of garbage enzyme from citrus fruit peels extract showed zone of inhibition higher. It was observed by using 150μl of garbage enzyme solution, the zone of inhibition for E. coli, S. aureus, Streptococcus pyogens, Salmonella Typhi and Pseudomonasa eruginosa were 11mm,10mm, 10mm, 13mm and 9mm respectively. These difference in zone of inhibition might be due to the difference in the type of sample producing garbage enzymes. Also, the concentration of garbage enzyme diffused in well was different in both studies.
RESULTS
CONCLUSION
Different fruits and vegetables wastes showed different enzyme activity and antimicrobial activity. Enzymes produced from garbage showed the antimicrobial activity with Gram positive and Gram-negative bacteria so the garbage enzyme should be utilized to kill/inhibit the pathogens in house as well as laboratory.
